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Eﬀ ects of ultraviolet lamp irradiation on “mat bacteria” and fl oating 
microorganisms in wrestling facility
Nozomi KATO, Yasunobu TSUNEMI, Hideo FUJIMOTO and Tetsuaki OSAFUNE
Abstract: We performed a survey on changes in the counts of the microorganisms on wrestling mats 
during a one year period. Three species frequently isolated from mats belonged to Micrococcus and 
Staphylococcus as Gram-positive cocci, and Bacillus as a Gram-positive bacillus. From the mats, bacterial 
species such as Staphylococcus aureus, and also Staphylococcus epidermidis causing opportunistic infection 
and Pseudomonas diminuta were isolated. The purpose of this study gets basic data of the methods of the 
eﬀ ective disinfection and stillization on wrestling mats. Ultraviolet lamp that is can catalyze the 
microorganisms. In this paper, we examined the eﬀ ect of this ultraviolet lamp on the wrestling mat and 
fl oating microorganisms in a wrestling room installed with this lamp. The number of “mat bacteria” 
and fl oating microorganisms was examined on wrestling mats before and aft er installing the lamps. To 
test for microorganisms on wrestling mats installed with the ultraviolet lamp and the result was 
compared to a control where a regular fl uorescent lamp was used. The number of “mat bacteria” did 
not change with the regular lamp but was halved aft er one hour with the ultraviolet lamp. We 
concluded that the ultraviolet lamp reduced not only microorganisms on the wrestling mats but also the 
fl oating microorganisms in a room of wrestling facility.
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Fig. 1.  The number of bacteria before and aft er cleaning of the wrestling mats. Figure shows the average number of bacteria on
the wrestling mats. There is no change of the number of bacteria before and aft er the cleaning of the wrestling mats.
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lococcus caprae, Staphylococcus cohnii, Staphylococcus
haemolyticus, Staphylococcus hominis, Staphylococcus
kloosii, Staphylococcus xylosusの 7属 24菌種が同定され
た（Table 1）。60分後にはMicrococcus luteus, Micrococcus
lylae, Bacillus cereus, Staphylococcus aureus, Staphylococcus
saprophyticus, Bacillus circulans, Bacillus pumilus, Bacillus
sphaericus, Bacillus subtilis, Bacillus thuringiensis,
Dermacoccus nishinomiyaensis, Kocuria rosea, Kocuria
varians, Pseudomonas fl uorescens, Staphylococcus
auricularis, Staphylococcus capitis, Staphylococcus caprae,
Staphylococcus cohnii, Staphylococcus epidermidis,
Staphylococcus haemolyticus, Staphylococcus hominis,












の高さに 2機設置されている（Fig. 3）。Fig. 3に示す
Table 1は迅速自動細菌同定装置を用いて，マットの
清掃（0分）の細菌を同定したものである。細菌叢は
Micrococcus lylae, Micrococcus luteus, Staphylococcus 
saprophyticus, Staphylococcus aureus, Bacillus megaterium, 
Acinetobacter lwoﬃ  i, Bacillus cereus, Bacillus circulans, 
Bacillus pumilus, Bacillus sphaericus, Bacillus subtilis, 
Bacillus thuringiensis, Corynebacterium xerosis, 
Dermacoccus nishinomiyaensis, Kocuria rosea, Kocuria 
varians, Pseudomonas diminuta, Staphylococcus auricularis, 
Staphylococcus capitis, Staphylococcus epidermidis, 
Staphylococcus haemolyticus, Staphylococcus hominis, 
Staphylococcus kloosii, Staphylococcus warneri, 






Micrococcus lylae, Bacillus cereus, Dermacoccus 
nishinomiyaensis, Staphylococcus aureus, Staphylococcus 
epidermidis, Staphylococcus saprophyticus, Bacillus 
circulans, Bacillus pumilus, Bacillus sphaericus, Bacillus 
subtilis, Bacillus thuringiensis, Corynebacterium xerosis, 
Kocuria rosea, Kocuria varians, Pseudomonas fl uorescens, 
Staphylococcus auricularis, Staphylococcus capitis, Staphy-
Table 1. Bacteria on the wrestling mats treated with ethanol
Table shows bacterial strains were detected before and aft er treated with the ethanol for 30 min and 60 min.























3.2 mでは照射時間が 3時間でマットの細菌数は 0に
なり，距離が 8.7 mの場合では 12時間であった
（Fig. 4）。
Fig. 2.  Bactericidal eﬀ ects of the medicines on Staphylococcus saprophyticus. Figure shows Staphylococcus saprophyticus aft er treat-
ment with Osvan (Benzalkonium chloride), hydrolyzed water and ethanol. It is shown that the number of viable cells
increased about times during 24 hours on the wrestling mats.
Fig. 3.  The ultraviolet irradiation in wrestling facility. Figure shows the ultraviolet-lamp from the 3 meter height irradiated to



























































Fig. 4.  The bactericidal eﬀ ects by diﬀ erence with the distance of ultraviolet irradiation. Figure shows ultraviolet irradiation is












マット 25 cm2当り約 1.2 × 103個で，グラム陽性球菌




















































トから 3 mの高さで照射すると細菌は 3時間で殺菌さ
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